ZD6474 suppresses oncogenic RET isoforms in a Drosophila model for type 2 multiple endocrine neoplasia syndromes and papillary thyroid carcinoma.
Patients with hereditary medullary thyroid carcinoma (MTC) associated with multiple endocrine neoplasia (MEN) types 2A and 2B and familial MTC (FMTC) have mutations in the RET proto-oncogene. Approximately 40 percent of patients with papillary thyroid carcinoma (PTC) typically have either intrachromosomal or extrachromosomal rearrangements that join the promoter and NH(2)-terminal domains of unrelated genes to the COOH-terminal fragment of RET. The RET point mutations associated with MEN2A, MEN2B, or FMTC, or the chromosomal breakpoints and translocations associated with PTC, typically activate the RET receptor tyrosine kinase (RTK). RET kinase inhibitors are likely to be beneficial for patients with hereditary MTC, where currently there is no effective chemotherapy or radiation therapy. Recently, the low molecular weight tyrosine kinase inhibitor ZD6474 was found to block the enzymatic activity of RET-derived oncoproteins in cultured cell lines. We have developed a Drosophila model for MEN2A and MEN2B diseases by targeting oncogenic forms of RET to the developing Drosophila eye. Here we show that, when fed orally, ZD6474 suppressed RET-mediated phenotypes within the context of this in vivo model. Importantly, ZD6474 showed high efficacy and very low toxicity. This compound failed to significantly suppress an activated form of another RTK, the Drosophila epidermal growth factor receptor, nor did it suppress the activity of downstream components of the RET/Ras pathway. Our results support the view that targeting chemical kinase inhibitors such as ZD6474 to tissues with oncogenic forms of RET is a useful treatment strategy for RET-dependent carcinomas.